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(54) Organic eleclroluminesoent display panel and method for manufacturing the same 



(57) A method for manufacturing an organic EL dis- 
play panel includes; forming first display electrodes cor- 
responding to omitting portions and bonding pads 
arranged at a periphery of an image-region as a pat- 
terning step; forming electrically tnsulative ramparts for 
exposing at least portions of the first display electrodes 
and protruding from the 8ut)strate as a rampart forma- 
tion step, the each electrically insulative rampart having 
an overhanging portion projecting in a direction parallel 
to the substrate preferably at an upper and further hav- 
ing extensions each extending between the adjacent 
bonding pads to isolate the adjacent bonding pads each 
other and define a bonding-region between the adjacent 
extensions on each the bonding pad; depositing organic 
electroluminescent media onto exposed portions of the 
first displ^ electrodes respectively, thereby forming 
organic function layers each including at least one 
organic electroluminescent medium on the first display 
electrodes; and forming second display electrodes on 
the organic function layers and the bonding-regions of 
the bonding pads so as to electrically connect to the 
bonding pads. 



FIG.1 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

The present invention relates to an organic electro- 
luminescent display panel or device conprising in 
matrix a plurality of organic electroluminescent ele- 
ments (also refenred to herein as EL elements) each w 
including an emitting layer made of an organic com- 
pound material, which utilizes an electroluminescence 
phenomenon that is the emission of light resulting from 
injection of an electric current to the emitting layer. 

IS 

2. Description of the Related Art 

Generally, an organic EL element comprises one or 
nnore organic function layers made of EL media dis- 
posed between a cathode and an anode. In micro-pat- so 
terning steps for forming the cathode and the organic 
function layers, there is a difficulty due to low levels in 
durabilities of heat resistance (e.g..100 centigrade 
degree or less), wet-proof and solvent-resisting charac- 
teristic. In case that the ordinary photolithography pat- 25 
terning is utilized for the formation of such function 
layers of the organic EL element, the solvent in the pho- 
toresist may infiltrate into the function l^ers of the EL 
element. Such an organic EL element suffers from a 
high temperature atmosphere during pre4Daklng of the 30 
photoresist. The development solution or etching liquid 
for the photoresist layer may also intrude Into the 
organic EL element. These procedures probably dam- 
age the EL element. Even plasma in the dry-etching for 
the photoresist layer damages the organic function lay- 35 
ers of the EL element. These damages cause the dete- 
rioration in performance of the organic EL element and 
the emission property thereof. This is a serious prob- 
lem. 

Alternatively, there is a vacuum deposit patterning 4o 
process for forming the cathode in the organic EL ele- 
ment by using a shadow mask to be put on the sub- 
strate on which the anode and the organic function 
layers are previously formed. In this case, there are also 
many problems. That Is, the leakage of the vapor of 45 
cathode material occurs between the mask and the sub- 
strate due to an incomplete contact thereof. Otherwise, 
the shadow mask is compulsorily. sealingly put into con- 
tact with the substrate or the organic function layers. In 
this case, the organic function layer is physically dam- so 
aged due to the contact of tiie forced mask during the 
deposition, so that resuHant cathode comes Into contact 
with the anode to be short-circuited. In addition, the 
mask is apt to be warped because of insufficient 
strength of the mask having a great number of openings ss 
for such stripe patterns in an large area as stripe cath- 
ode patterns. It is therefore very difficult to form precise 
fine patterns for the cathode of the organto EL element 
There have been known EL display devices as shown in 



Japanese Patent Kbkai Nos. 2-66873. 5-275172. 5- 
258859 and 5-258860. the latter of three corresponding 
to U. S. Patent Applications Serial Nos. 814512, 814163 
and 814553 respectively. The disclosed full color EL dis- 
play device comprises a plurality of emitting pixels exist- 
ing at intersections of columns and rows of matrix 
electrodes. 

The pixels in the EL device are formed on a com- 
mon transparent sidastrate with electrical insulation. The 
line electrodes made of transparent material are formed 
on the substrate and spaced from one another. This first 
transparent electrodes connect the adjacent pixels. 
Organic EL media are formed on tiie first electrodes and 
the substrate. The pixels include the second electrodes 
of row formed on tiie organic EL media respectively and 
spaced from one another. The second electrodes of row 
extends perpendicular to the first electrodes and con- 
nect the adjacent pixels respectively. In the emitting 
device, there is employed a simple matrix structure that 
tiie first and second electrodes sandwich tiie organic EL 
media at the intersections thereof. 

In the patterning technology disclosed in Japanese 
Patent Kokai Nos. 5-275172. 5-258859 and 5-258860. 
such an emitting device is manufactured as follows: 
Straight higher walls with a height of several or tens 
micrometers as standing masks are previously formed 
on the substrate. Then the second electrodes and the 
organic EL medium thin films are vacuum-deposited in 
such a manner that such higher wall masks selectively 
and selectively shield a boundary from a vapor flow of 
tiie predetermined organic EL medium which is pro- 
vided onto the surface of the substrate in only one slant- 
ing direction to tiie suk>sf ate. 

Such a patterning process has still a difficulty to 
form such standing wall masks having a high aspect 
ratio (height/k)ottom) in its cross-section on the sub- 
strate when fine pixels and patterns are toricated for 
tiie full-color display panel. Even if such higher wall 
masks are formed on the substrate fbr a fine pattern , tiie 
strengtii of walls will be low and thus the reliability in the 
performances and shapes of the resultant second elec- 
trodes and organic EL media films will be low. For exam- 
ple, tiiere is a probability of collapse of such wall masks 
during a wire-t)onding of a conductive material from out- 
sk:le, so that the organic function layers and tiie first and 
tiie second electrodes are short-circuited. 

SUMMARY O F THE INVENTION 

Therefore, the present invention has been made to 
solve such a problem in view of the forgoing status. An 
object of the invention is to provide an organic electrolu- 
minescent display panel with durability and method for 
manufacturing the same which are capable of being 
manufactured without deterioration of the organic func- 
tion layer, catiiode and other elements. In accordance 
wrtii a first aspect of the present invention, an organk; 
EL display panel including an image-region having a 
plurality of emitting portions comprises; 
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a substrate on which a plurality of first display elec- 
trodes corresponding to emitting portions and a plu- 
rality off bonding pads arranged at a periphery of an 
image-region are formed; 

electrical insutative ramparts projecting from the 
substrate for exposing at least portions of the first 
display electrodes respectively; 
organic function layers each Including at least one 
organic electroluminescent medium formed on 
exposed portions off the first display electrodes; 
second display electrodes formed on the organic 
function layers; 

electrical insulative ramparts each having an over- 
hanging portion projecting in a direction parallel to 
the substrate preferably at an upper; 
said ramparts further having extensions each 
extending between said adjacent bonding pads to 
isolate said adjacent bonding pads each other and 
define a bonding-region between the adjacent 
extensions on each said bonding pad to be electri- 
cally connected to said second-display electrode; 
and 

said kx)nding pads having an external bonding- 
region to be electrically connected to said fcsonding- 
region and a conductive material. In the forgoing 
organic EL display panel, said first and the second 
display electrodes are formed as stripes respec- 
tively, and each first display electrode is arranged 
perpendicular to each second display electrode. 

In accordance with a second aspect of the present 
invention, a method for manufacturing an organic EL 
display panel including an image-region having a plural- 
ity of emitting portions comprises the steps of; 

forming a plurality of first display dectrodes corre- 
sponding to emitting portions and a plurality of 
bonding pads an^nged at a periphery of an image- 
region as a patterning step; 
forming, on the substrate, electrically insulative 
ramparts for exposing at least portions of the first 
display electrodes and protruding from the sub- 
strate as a rampart formation step, said each elec- 
trically insulative rampart having an overhanging 
portion projecting in a direction parallel to the sub- 
strate preferat)ly at an upper and further having 
extensions each extending between said adjacent 
k>onding pads to isolate said adjacent bonding pads 
each other and define a bonding-region between 
the adjacent extensions on each said lx>nding pad; 
depositing organic electroluminescent media onto 
exposed portions of the first display electrodes 
respectively, thereby forming a plurality of organic 
function layers each including at least one organic 
electroluminescent ' medium on the first display 
electrodes; and 

forming a plurality of second display electrodes on 
the organic function layers and said bonding- 
regions of said bonding pads so as to electrically 



connect to said bonding pads. 

In tills method for manufecturing an organic EL dis- 
play panel, said rampart formation step further com- 
5 prises preferat>ly the steps of; 

forming errtirely a rampart material layer on said 
substrate; 

forming a photo mask witii a predetermined pattern 
10 openings on the rcunpart material layer; 

etching the rampart material layer through the 
openings of the photo mask t>y using a dry-etching 
or wet-etching, tiiereby forming the ramparts hav- 
ing said overhanging portions. 

IS 

In tfiis way, since the rampart protects tiie organic 
function layer during the formation tiiereof, there is 
decrease of damage of the organic function layer due to 
the shadow mask put thereon, even if there is per- 

20 formed a direct contact onto the rampart of the mask 
wnth insufficient strength and precise fine patterns such 
as stripe patterns. In addition, the use of the rampart 
and the shadow mask makes a sure separation of RGB 
organic function layers and shares the coatings of RGB 

25 organic media at a high precision. According to the 
invention, it is possible to form a pixel pattern with a 
delta arrangement RGB in tiie display panel and also; 
draw a bent or meandered cathode pattern on the dis- 
play panel, even though the conventional method 

30 restricts such a flexible layout of pattem of pixels only 
within a stripe shape pattern. This is because the wall 
masks must be formed perperxiicular to the only one 
slanting direction of the organic EL medium vapor f bw. 
Ottier and further features, advantages and bene- 

35 fits of the invention will become apparent in the following 
description taken in conjunction witii the following draw- * 
ings. It is to be understood tiiat the foregoing general 
description and following detailed description are exem- 
plary and explanatory but are not to be restrictive of the 

40 invention. The accompanying drawings which are incor- 
porated in and constitute a part of this invention and. 
together with the description, serve to explain the princi- 
ples of the invention in general terms. Like numerals 
refer to like parts throughout the disclosure. 

45 The above set forth and other features of the inven- 
tion are made more apparent in the ensuing Detailed 
Description of the Invention when read in conjunction 
with tiie attached Drawings. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a partially enlarged simplified plan view of 
an organic EL display panel according to the 
present invention; 
55 Rg. 2 is an enlarged cross-section view of an 
organic EL display i^anel taken off along a line X-X 
of Fig. 1 according to the present invention; 
Rg. 3 is a partially enlarged perspective view of an 
organic EL display panel according to the present 
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invention which is broken partially; 
Fig. 4 is a perspective view showing a substrate in 
a process for manufacturing an organic EL display 
panel according to the present irrvention; 
Fig. 5 is a perspective view showing a substrate in s 
a process for manufacturing an organic EL display 
panel according to the present invention; 
Fig. 6 Is an enlarged cross-section view shewing a 
substrate in a process for manufacturing an organic 
EL display panel according to the present invention; 
Fig. 7 is an enlarged cross-section view showing a 
substrate in a process for manufacturing an organic 
EL display panel according to the present invention; 
Fig. 8 is an enlarged cross-section view showing a 
substrate in a process for manufacturing an organic 
EL display panel according to the present Invention; 
Rg. 9 is a perspective view showing a substrate in 
a process for manufacturing an organic EL display 
panel according to the present Invention; 
Fig. 10 is an enlarged cross-section view showing a 
substrate taken off along a line A-A in Fig. 9; 
Fig. 11 Is a perspective view showing a substrate in 
a process for manufacturing an organic EL display 
panel according to the present Invention; 
Fig. 12 Is an enlarged cross-section view showing a 
substrate taken off along a line B-B in Fig. 1 1 per- 
pendicular to the first display electrode lines; and 
Fig. 13 is a perspective view showing a substrate in 
a process for manufacturing an organic EL display 
panel according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED. 
EMBODIMENTS 

TTie embodiments according to the present inven- 
tion will be described in more detail with reference to the 
accompanying drawings. 

Fig. 1 shows a partially enlarged simplified front 
plan view of an organic EL display panel of an emtxxli' 
ment which is provided with a plurality of emitting pixels 

1 arranged in a matrix as an image-region la. This is 
seen through a transparent substrate 2 of the panel 
from the outside thereof. Each pixel has one or more 
emitting portions for i.e., red (R). green (Q) and blue (B) 
lights in order to display an image. Moreover, a plurality 
of bonding pads P separated each other are fbrmed at 
a periphery of the image-region image-region la on the 
sut>strate 2. 

The image-region image-region la of the substrate 

2 on the backface is provided with a plurality of first dis- 
play electrodes or lines 3 of rows arranged parallel to 
one another as stripes in a coplanar surface thereof. 
Each first display electrode 3 comprises a plurality of 
islarxl-wise transparent electrodes 3a made of a high 
work-function material such as indium tin oxide 
(referred to herein as "ITC^ and bus-line 3b electrically 
connecting these island-wise transparent electrodes. 
The bus-line is made of an electrical conductive mate- 
rial with a low resistance such as Al. Mg. Cu. Au arxi an 
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alloy including at least one thereof and the like. Each 
emitting portion is defined by the intersections of the 
first display electrode line 3 and a second display elec- 
trode line 9 which will be described later. 

With reference to Fig. 2 illustrating an enlarged 
cross-section view taken off along a line XX of Fig. 1 , a 
plurality of ramparts 7 made of an electrically insulative 
material are formed on the backface of the substrate 2 
so as to be anranged perpendicular to the first display 
electrode lines 3 spaced from each other. The electrical 
insulative ramparts 7 project from or stand on the sub- 
strate 2 so as to expose at least surface portions, partic- 
ularly island-wise transparent electrodes 3a of the first 
display electrodes 3 respectively in the step for depos- 
ing themselves which will be desaibed later. 

Each electrical insulative rampart 7 has overhang- 
ing portions 7a projecting in a direction parallel to the 
substrate at an upper thereof. The overhanging portion 
7a is longitudinally formed along the upper edge of the 
rampart 7. TTiat is. the rampart 7 has or an inverse- 
tapered or a T-shaped cross-section in the lateral. 

Between the ramparts 7, organic function layers 8 
including at least one organic electroluminescent 
medium or compound are formed and arranged over the 
exposed portions of the first display electrodes 3 so as 
to cover entirely them. The organic function layer 8 
includes three organic EL media thin films ag.. an 
organk; hole transport layer, an organic emitting layer 
and an organic electron transport layer as a three-layer 
structure. The organic function layer 8 may alternatively 
include a two-layer structure comprising an organic hole 
transport layer and an organic emitting layer. 

A second display electrodes 9 are fbrmed on the 
organic function layers 8 respectively so as to be per- 
pendicular to the first display electrodes 3 apart from 
one another. The second display electrode line 9 is 
made of a low work-function material such as Al, Mg, Li 
and an altoy Including at least one thereof and the like 
as tong as associated with the organic electrdumines- 
cerrt medium of the function layers 8. In this way. the 
intersections of the first and second display electrode 
lines 3 and 9 sandwiching tiie organic function layers 8 
correspond to light emitting portions respectively in the 
organic EL display panel of the matrix type. In this 
organic EL display panel of the embodiment, the sub- 
strate 2 and the island-wise transparent electrodes 3a 
of tiie first display electrodes 3 are light transmissible, 
and thus the light emission radiates from the substrate 
2. In contrast, the second display electrode may be 
made of a transparent material so as to emit light 
through the second display electrode in another embod- 
iment of an organic EL display panel. 

With reference to Fig. 3 illustrating an enlarged per- 
spective view sut>stantially corresponding to Fig. 2 but 
broken partially, each rampart 7 has an extension 7b 
which extends between the adjacent two bonding pads 
P. The adjacent two extensions 7b also define a tx>nd- 
Ing-region Pa tiierebelween on the kx)nding pad P to be 
electrically connected to the second display electrode 9. 
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The extension 7b electrically isolates the particular 
adjacent pads P each other. 

Furthermore, each bonding pad P includes an 
external bonding-region Pb extending from the bonding- 
region Pa to be electrically connected by a wire-bonding s 
or a press-bonding with an anisotropic conductive mate- 
rial to an external line or device e.g.. an EL driving cir- 
cuit. 

According to the invention, the overhanging por- 
tions 7a of the ramparts 7 function as eaves so that the io 
edge portions of organic function layers 8 take shelter 
from the rain-wise vapor flow. This is useful to avoid a 
short-circuit between the first and second display elec- 
trode lines 3 and 9 as well as the organic function layers 
8. Furthermore, the extension 7b may function as eaves is 
similarly to avoid a short-circuit between the adjacent 
bonding pads P and may reduce the collapse of the 
rampart during the bonding operation. In addition, the 
organic EL display panel may be formed as a mono- 
chrome display panel oonrqprising single or two color 20 
emitting portions instead of RGB^ofiittlng portior^iffthe 
organic function layers 8 of this embodiment. Moreover, 
the island-wise transparent electrodes 3a and the bus- 
line 3b may be integrated as a single stripe electrode. 

A process for manufacturing the organic EL display 25 
panel Is now described in detail. 

( First display electrode line formation) 

As shown in Fig. 4, a plurality of island-wise trans- 30 
parent electrodes 3a of a high work function material 
such as ITO are formed in a matrix on a transparent 
substrate 2 of glass. Sut^sequently, as shown in Fig. 4. 
bus-lines 3b with bonding pads 3P are formed on the 
Island-wise transparent electrodes 3a and the transpar- 3S 
ent substrate 2, so that bus-lines cross over the island- 
wise transparent electrodes to be overlap and electri- 
cally connected to each other by using a vacuum vapor 
deposition. The width of the bus-line 3 is less than that 
of the island-wise transparent electrode. The first dis- 40 
play electrode line 3 has, for example, 0.3 mm pitch, 
0.28 mm width and 0.2 micrometers thickness. In this 
way. a plurality of first display electrodes 3 of a stripe 
shape of made the transparent conductive material are 
formed parallel to each other on the substrate 2. In addi- 45 
tion, excepting the island-wise transparent electrodes 
3a. 3P and the bonding pads P, the first display elec- 
trode lines may be covered with an electrical Insulative 
layer. 

so 

(Rampart formation} 

As shown in Fig. 6. by using a spin-coating method 
in the rampart formation step, the first display elec- 
trodes 3 on the substrate 2 are entirely covered with a ss 
rampart material such as non-photosensitive polyimide 
70 as a rampart layer up to a 3 micrometers thickness. 
Then second rampart material such as Si02 71 for the 
overhanging portion is entirely formed on the rampart 



layer of polyimide 70 by using a sputtering method up to 
a 0.5 micrometers thickness. 

Next, the Si02 layer 71 is spin-coated with a pho- 
toresist as a mask layer up to one micrometer thickness, 
and then the mask 72 of photoresist each having a 20 
micrometers width is formed by using an ordinary pho- 
tolithography, so that the photoresist pattern for ram- 
parts is formed. 

Sut>sequently. as shown in Fig. 7. the Si02 layer 71 
is selectively etched via openings of the mask 72 by a 
reactive-ion etching method so as to be ttie same pho- 
toresist pattern of ramparts. 

After that, a two step etching is performed as fol- 
lows: First, the polyimide layer 70 is dry-etched by an O2 
gas perpendicular to the substrate without any undercut 
(anisotropic etching). Next, the polyimide layer 70 is 
wet-etched by an alkali solution for approximately 30 
seconds or one or two minutes so that the wall side 70a 
of the rampart body of polyimkle 70 is isotropically 
etched as shown in Rg. 8. As a result, there is formed 
the rampaf t~7 cx^^^ of tiie bddy of poiyi nnide' and the 
overhanging portion 7a of Si02 with a T-shaped or 
inverse-tapered (inverse-isosceles trapezoid) cross- 
section as a whole. In this way, there is obtained the 
insulative rampart having an overhanging portion pro- 
jecting in a direction parallel to the substrate preferably .' 
at the upper. 

As shown in Fig. 9, The ramparts 7 are formed by ' 
using a pattern that each extension 7b d ramparts * 
extending between the adjacent bonding pads P to iso- * 
late the adjacent bonding pads P each other arxJ define 
the bonding-region Pa between the adjacent extensions 
7b on each bonding pad P. The secorvl display elec- 
trodes in the later step are electrically connected to the 
defined k)onding-region Pa. 

The so-called polyimides stated ak)ove includes a ^ 
precursor which is a previous substance before imrdiza-^- 
tion such as aromatic. Such a precursor is heated up to 
approximately 300 centigrade degree after casted, so 
that imidization is complete to cause a thermally stable 
polyimide. The casted aromatic precursor may be used 
as it is as far as rt becomes integrity without any incon- 
venience. Alternatively, instead of polyimide and SiOg, 
pertinent materials disintegrated during the first or sec- 
ond-stage etching may t>e used for the rampart body of 
the upper and the overhanging portion of the lower 
respectively. The electric insulative materials having 
shape strengtii of the rampart even before the formation 
off the organic function layer also may be used for them. 

The height of the T-shaped cross-section rampart 7 
from the sut)strate is not restricted as far as it does not 
provide any electric short-circuit between the irxiividual 
ITO anode 3 and the individual second display elect'ode 
or cathode 9 which will be formed in the later process. 
Concretely, the height of the rampart 7 preferat^ly 
ranges from one micrometer to 10 micrometers. In addi- 
tion, the width of the overhanging portton 7a protruding 
from the body side of the T-shaped rampart 7 is suffi- 
ciently one micrometer or more, and the thickness of the 
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overhanging portion is suffidently 0.2 micrometer or 
more as fer as they do not provide any electric short-cir- 
cuit of the electrodes similarly 

(Organic function layer fbrmatton) s 

Fig. 10 shows in detail the organic function layer 
formation step. While openings 31 of the shadow mask 
30 are aligned to portions of the substrate 2 each sur- 
rounded by the rampart 7 and the shadow mask is put io 
and fixed onto top surfaces of the ramparts. After that, 
first organic function layers for a first color emission 
(e.g., red) are vacuum-deposited at a predetermined 
thickness through the openings onto the first display 
electrodes 3 between the ramparts. The substrate is is 
preferably placed during the vacuum-deposition in such 
a manner that the vapor "V"of the organic EL medium 
goes around the overhanging portion and reaches por- 
tions beneath the overhanging portion. For example, the 
substrate is rotated on its axis or another external axis so 
under the vapor flow. Alternatively, the substrate is 
placed under a plurality of vapor sources. There is not 
restriction of angle of the substrate surface to the vapor 
flow "V" of the media. It should be noted tiiat the metal 
vapor flow in the later step is substantially vertical to the 25 
surface of the substrate so that the overhanging portk)n 
7a prevents the deposition of the metal thereunder on 
the edges of the organic function layer thereby to avoid 
a short circuit witii the first electrode. 

In this way the first color organic function layers are so 
fbrrned on the first display electrodes respectively. In 
addition, in case that the organic function layer of the 
three-layer structure (e.g.. an organic hole transport 
layer, an organic emitting layer and an organic electron 
transport layer) is formed, the corresponding different 3S 
organic media may be vacuum-deposited in this step. In 
the later each step for the function layer, this multi-dep- 
osition may be performed similarly 

Next, the shadow mask is shifted toward the left by 
one ranpart so that the openings are aligned to the 4o 
adjacent rampart spaces, and then the mask is fixed 
onto top surfaces of the ramparts. Subsequentiy sec- 
ond organic function layers for a second color emission 
(e.g., green) are vacuum-deposited at a predetermined 
thickness onto the first display electrodes 3. After that, 45 
the formation for a third organic function layers of a third 
color emission (ag., blue) is similarly performed. In this 
way, it is preferable that the mask putting and aligning 
step and the media depositing step are repeated in such 
a manner of that the shadow mask is shifted to an adja- so 
cent portion where the openings aligned to adjacent 
tiier first display electrodes. 

After tiie formations for RGB EL media layers, the 
shadow mask is removed, the substrate 2 is obtained on 
which the organic function layers 8 is arraigned on and 55 
perpendicular to the first display electrode lines 3 
between the ramparts 7 as shown in Fig. 1 1 . 



(Second display electrode formation) 

As shown in Fig. 12, while a electrode-formation 
mask for 40 with an opening 41 is aligned in such a 
manner that the opening 41 expose both the image- 
region la including the organic function layers 8 and the 
ramparts 7, and the bonding-region Pa of the bonding 
pads defined by the pairs of adjacent extensions 7b, 
then the mask is placed on the ramparts. After that, a 
low resistance metal such as Al. Mg. Au and tiie like and 
an alloy thereof is vacuum-deposited as catfiodes 9 witii 
a predetermined thickness on the resulting RGB 
organic function layers 8 in such a manner that tiie 
metal vapor drops perpendicular to the substrate with- 
out step coverage. The mask 40 covers tiie bonding 
pads P except the bonding-region Pa sunounding the 
image-region la during tiie second display electrode 
fbrmatbn. The covered portion of tiie bonding pads P 
by tiie mask 40 becomes an external bonding-region Pb 
extending from the bonding-region Pa to be electrically 
connected to an external device. Since tiie external 
bonding-region Pb projects and expands away from tiie 
extension 7. the extensions 7b are desti'oyed even when 
being electrically connected by a wire-bonding or a 
press-bonding with an anisotropic conductive material 
to an external line or device. In the step for forming the 
second display electrode at a predetermined tiiickness, 
tiie top of tiie rampart 7 and the overhanging portion 7a 
serves as a roof and eaves against the metal vapor, so 
that, as shown in Fig. 13. the metal film 50 deposited on 
the top of the rampart 7 and the overhanging portion 7a 
is electrically and spatially separated second display 
electrode 9 to avokl the short-circuit between the sec- 
ond display elecfa-ode lines 9 as well as the organic 
function layers 8 . 

In otiier words. It is noted that the metal vapor flow 
is substantially vertical to tiie surface of tiie substrate so 
that tiie overhanging portion 7a of tiie rampart prevents 
the deposition of the metal thereunder on the edges of 
the organic function layer. The overhanging portion 7a 
of tiie rampart divides the metal layer deposited by tiie 
vertical metal vapor flow to tiie substrate, so that tiie 
cathode 9 is formed physically electrically apart from 
the metal layer deposited on tiie top face of the rampart. 
Therefore, tiie adjacent cathodes 9 sandwiching tiie 
rampart are electrically disconnected to each oUier. 
Moreover, the combination of tiie vertical metal vapor 
flow and the overhanging portion also causes the elec- 
trical insulation between the cathode 9 and the ITO 
anode 3 to prevent a short circuit therebetween, since 
the metal vapor flow going around the overhanging por- 
tion 7a does not reach so far as the edge of the organic 
function layer 8 of tiie organic EL medium previously 
formed so that the organic function layer 8 appears from 
the cathode 9. Thickness of the metal cathode is not 
resb-lcted as fer as it does not provide any short circuit. 

After tiie fomnation of the second display electrode 
on the bonding-regions and the organic function layers, 
the sealing against moisture is performed, and then an 
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organic EL full-color display panel is obtained. Accord- 
ing to the present invention, there is provided an organic 
electroluminescent dteplay panel with durability and 
method for manulacturing the same which are capable 
of being manufectured without deterioration of the 5 
organic function layer, cathode arxJ other elements. 

Claims 

1. An organic EL display panel including an image- 10 
region having a plurality of emitting portions com- 
prising; 

a substrate on which a plurality of first display 
electi-odes corresponding to emitting portions is 
and a plurality of bonding pads arranged at a 
periphery of an image-region are formed; 
electrical insulative ramparts projecting from 
tiie substrate for exposing at least portions of 
tiie first display electrodes respectively; so 
organic function-layers each including at least 
one organic electroluminescent medium 
formed on exposed portions of the first display 
electrodes; 

second display elecfrodes formed on the 25 
organic function layers; 

electrical insulative ramparts each having an 
overhanging portion projecting in a direction 
par€Ulel to the sut)strate preferably at an upper; 
said ramparts further having extensions each 30 
extending between said adjacent bonding pads 
to isolate said adjacent bonding pads each 
other and define a bonding-region between the 
adjacent extensions on each said bonding pad 
to be electrically connected to said second dis- ss 
play electrode: and 

said bonding pads having an external k)onding- 
region to be electrically connected to said 
t>oncBng-region and a conductive material. 

40 

2. An organic electroluminescent display panel as set 
forth in daim 1 , wherein said first and tiie second 
display electrodes are formed as sti'ipes respec- 
tively, and each first display electrode is arranged 
perpendicular to each second display electrode. 45 

3. An organic electroluminescent display panel as set 
forth in daim 1 , wherein said substrate and said first 
display electrode are transparent. 

so 

4. An organic electroluminescent display panel as set 
forth in daim 1. wherein said second display elec- 
trode is transparent. 

5. A method for manufacturing an organic EL display ss 
panel including an image-region having a plurality 

of emitting portions comprising the steps of; 

forming a plurality of first display electrodes 



corresponding to emitting portions and a plural- 
ity of bonding pads arranged at a periphery of 
an image-region as a patterning step; 
forming, on the substi-ate, electrically insulative 
ramparts for exposing at least portions of the 
first display electrodes and protruding from the 
substrate as a rampart formation step, said 
each electrically insulative rampart having an 
overhanging portion projecting In a direction 
parallel to tiie substrate preferably at an upper 
and further having extensions each extending 
between said adjacent tx)nding pads to isolate 
said adjacent bonding pads each other and 
define a bonding-region between the adjacent 
extensions on each said bonding pad: 
depositing organic electroluminescent media 
onto exposed portions of tiie first display elec- 
trodes respectively, thereby forming a plurality 
of organic function layers each including at 
least one organic electroluminescent medium 
on the fiiBt display electrodes; and 
forming a plurality of second display electi-odes 
on the organic function layers and said bond- 
ing-regions of said bonding pads so as to elec- 
trically connect to said bonding pads. ^ 

6. A method as set forth in daim 5, wherein said ram- 
part formatfon step further comprises preferak)ly the 
steps of; 

forming entirely a rampart material layer on 
said substrate; 

forming a resist mask with a predetermined 
pattern openings on the rampart material layer; 
etching the rampart material layer through the 
openings of the resist mask by using a dry- 
etching or wet-etching, thereby forming the. 
ramparts having said overhanging portions. 
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